The growth of Vibrio parahaemolyticus in a liquid medium was compared with that of human fecal flora and estuarine flora. No marked differences were noted between growth at 25 and 37°C for V. parahaemolyticus. However, the marine organisms were strongly inhibited when incubated at 37°C. Incubation for 8 h in an enrichment broth yielded V. parahaemolyticus growth, even with a small inoculum, whereas the marine and fecal floras were inhibited. Therefore, enrichment for 8 h at 37°C appears to be optimal for isolation of V. parahaemolyticus, permitting more rapid results in seafood analysis.
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Vibrio parahaemolyticus is a halophilic vibrio frequently isolated from the estuarine environment. Its growth is enhanced when the water temperature is greater than 15°C, as has been shown already (2, 5, 11) . Many methods for V. parahaemolyticus isolation from seafood have been described by American and Japanese authors (6) (7) (8) 10) . Most of them recommend the use of enrichment broth followed by isolation on an agar plate. Several selective and nonselective media have been proposed for V. parahaemolyticus recovery (1, 3, 4, 8, 9) .
The lack of selectivity of the classic method (10) led us to study the optimal time and temperature for V. parahaemolyticus enrichment.
Two broths were tested. Glucose salt teepol broth (GSTB, pH 8.6) contained (in grams per liter): peptone, 10; beef extract, 3; NaCl, 30; glucose, 5; methyl violet, 0.002; and teepol, 4. Alkaline peptone salt water (APSW, pH 8.6) contained (in grams per liter) peptone, 20; and NaCl, 30. Growth in these liquid media was followed by turbidometric measurement (BioPhotometer; Jobin and Yvon, Paris, France). Measurements were recorded every 2 min by an automatic print-out of the growth curve. Incubation with agitation was carried out at either 25 or 370C.
First, we compared the growth of V. parahaemolyticus, human fecal flora, and estuarine flora. For every 9 ml of enrichment broth (APSW, GSTB), the inocula were as follows: 0.1 ml of a 0.9% NaCl suspension of V. parahaemolyticus a7330 (Institut Pasteur collection, Paris, France;
count, approximately 106 cells per ml); 0.1 ml of a 10-5 dilution of fecal flora (initial count, approximately 1011 cells per ml) in 0.9% NaCl; and 1 ml of freshly collected seawater (initial count, 103 cells per ml).
Although most workers use an enrichment temperature of 37°C, we believed that some V. parahaemolyticus strains might fail to grow at this temperature when taken directly from the marine environment. Growth curves are shown in Fig. 1 . V. parahaemolyticus growth was very similar in both broths, but the lag phase was longer at 25°C than at 37°C. However, the marine flora grew more rapidly at 25°C than at 37°C. At 25°C, the lag phase was 10 h in APSW and 15 h in GSTB. No growth of marine flora was observed over a 12-h period at 37°C, either in APSW or GSTB. The fecal flora exhibited growth after 9 h at 37°C and after 34 h at 25°C. Thus, at either temperature, incubation time should not exceed 10 h.
For the second experiment, the temperature was kept at 37°C, avoiding the development of marine species prevalent in such samples. We studied the effect of the amount of starting inoculum on V. parahaemolyticus growth at 37°C. A 24-h tryptic 4% NaCl broth culture was diluted and inoculated into APSW and GSTB so as to obtain four dilutions: 10-6, 10-8, 10-9, and 10-10. The growth curves are shown in Fig. 2 .
The lag phase varied with the size of the inoculum, the longest being 6 h in APSW and 6.5 h in GSTB for the lowest inoculum (1 to 10 organisms per ml). Indeed, no growth was observed for the 10-10 dilution, either in APSW or GSTB, so the initial cell concentration of the dilution was considered to be 1 to 10 organisms per ml.
The growth rate represented by the slope of the curve was not influenced by the size of the inoculum. These results are in good agreement with those of Ray et al. (7) . These authors proposed a method for isolating injured V. parahaemolyticus cells from seafood by using prior enrichment in a nonselective broth for 12 h to repair injured organisms, followed by incubation in GSTB for 6 h at 35°C. But in the case of fresh seafood, enrichment in APSW or GSTB for 8 h appeared adequate for V. parahaemolyticus recovery. In contrast, the majority of studies on the isolation of this vibrio recommend an enrichment period of 12 h or more at 37°C.
V. parahaemolyticus was detected in mussels by the technique outlined above. We blended 25 g of mussel water and meat and added it to 75 ml of broth. After incubation for 8 h at 37°C, a loopful was streaked onto a TCBS agar plate (Difco Laboratories, Detroit, Mich.). Overnight incubation at 37°C yielded blue-green colonies that were identified with the API 20E system (la Balme Les Grottes, Montalieu-Vercieu, France). Nine strains were recovered from 24 samples. Enrichment in APSW yielded better V. parahaemolyticus recovery than enrichment in GSTB did. Furthermore, the ease of preparation of this broth is an additional argument in favor of its widespread use.
Systematic seafood analysis is easily accomplished with an 8-h enrichment in APSW. It also permits both more rapid results and a more selective V. parahaemolyticus enrichment.
